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(57) Abstract 

A method for introducing mutations into a gene characterized in that a larger number of point mutations are introduced into one strand 
of a double-stranded genomic DNA of a cell or an organism individual than into the other strand. Use of this method makes it possible to 
efficiently and effectively construct various useful mutants of microorganisms, cells or organism individuals. By analyzing the mutation 
conditions of the gene, moreover, it becomes possible to clarify the mechanism of drug tolerance, to estimate the occurrence of a novel 
insensible bacterium or to develop a drug therefor, to analyze the mutation of an oncogene and the mechanisms of cancer metastasis and 
increase in malignancy, and to develop methods for using these mechanisms. 
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if A-r-Sj^i^^Tb^'fc-S^^ ^^ro?^^^^<D§«li:£??lcje:x^/d: italic tStJEM^f 
15 -C#<f<^j:^o 

^»5rt(D 5 X'<T<D^xiE^SHfe, A/T-G/C h^>X/\— v^a>. DNA(DSX^-y^0 
^iUcj^^t^-S S ^ — "r — ^ — ilG^Trfc'g) mutD. mutS. mutT ^ [HlB$(c}#o;*;:BiS 

20 Fdif A LtcSe^lCjcil^cfc < ^ >'S^A3^^^^^#A-r-i>:^.^4iP«1|g$ KTl^'S 
(Molecular Biotechnology 7:189-195, 1997) o ^.(Dyjiiilz ^ ^ t 24 1 B 

(Di^mvy^ K±(DitG^IC 1.000 ^^$*^tr U 1 {@CD^^S^^^#AT# 
L 3b^ L ^j: ;f)< . CCDcfc 5 /cf Ht^35^^mIp(i^m^#A Lt- t^it€^<D^^ig^(D 

25 -5 31:11^14 $1^4^ -So zcDtzi^. mmmm^mxLtzi^ DNA ^mcD3:^t< ^oo t^m^ 

J^aTT fc•5)ti^-^^5I:^RlTl::=t2^^^m^AntrL^ti^(*. ii 51 tt ^ if :^ L^l^ 
MT^f l^<bl^^SftT? PGR ;i A<tt?g $ Ln^o ^tz. nBmMmt^m^fz lib iz:^ 
^ I* CD :g Rfl fi<j /j: iS ^ ( i g e f* ^ (7) Jt e ^ M f ^ # ^ § « t -g) 1? ;± S 7b< £x ^ T- 
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Z(Dtiim(DmBMlt. Ui±<75^ti|-^^T'if ^HtrtCD-efcoT. Sffl BS ^ ® ^ 
10 LTL^^o 

/A DNA CD-^(DMl::te:^J; U 4i ^ < .#.3^^^^^ # Af -S) C i: ^!f#^ .t T ^Sfe 

C(D^B^(D3^^^mWA:^;XlrfcNi-^m 1 (DJT* LL^S^i^*, -SM^VA DNA 
^ m RE -r 4 11 (D IS S ( c L T ^ > y A I 3!g ^ ^ ^ ^ # A t- ^ 3^ ^ ^ m # A :^ ;i 

"C" & ^ o 

20 3.-T^-'S'-iie^$^-r-5)^P^iBS**^tc(*^M:i!{?!HS<*-efc^2^^^^^A:^ 

US C0»^ LL^as^ili, ±iB:^;£(cJJLNT, ^ 3.-^ — ^ — mf£^7b^\ dnaQ. dnaE, 
25 mutL, mutS, mutH, uvrD. dam An P J: "-J il« $ tl -§) 1 fl^ 1* 2 fil^iCD 

s a. - - ^ -itfe^ -e fe ^ A:^;il:- -S) o 

T T- 3^ ^ ^ m ^ M CD ^ ^ i: $ -a- § ^ ^ & ^ ^ ^ ^ ^ # A :^ ;i -e o 
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mmcDmrntamoM 

mini*, MmmX-mo) dnaQ49 ^*fcc^:l>*i^:i^*cDT>t°^>'J 

15 mzmit. m ^ mscDmmmxmo) dnaQAs ^±mts m^g wt^mcdt 

mam*. m2[5]@(D^m^A^CD dnaQ49 I*. fc ^fe I>* MNNG ir^SiCDT 

mASli, m3 [HgCD^^^A^ro dnaQ49 Wr tS MNNG ^±m<DT 

meiHli, msislgCD^m^A^O dnaQ49 l>' MNNG IfriMcDT 

25 mvdli, dnaQ49 t*Ufc(+^m5[sIS(Di^^#A^CDy>t°v'J 

msilli,!?^^ dnaQ*^*focfcl>'dnaQ49|*(7)^H^>T.<7) ampC DNA 
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izmm^-^^^^i^p^i'tMm^'(='Mm^vti)i^ti:i:{z^ Ljti^A<^^Lt- y . dna 

^^^u:^^-itm^!Lmmmtti^[t^. :i(Dmmmmmt<:iR.^(D dna ^mo^jzm 
m^tttai^tm^it DNA izmmmmt Lxm-^^^^o ^f!^.^f^.^mz^H^mm 

DNA (DtimcDtll^(i'>/d:t^ (CRC, 1(3):140-148, 1992) o Hi^X^ — li DNA ^fS 

glil 0-4A^ib 1 o -5 Tr-fei) (Molecular Biology of the Cell, Garland Publish Inc. New 
York & London 224-225, 1983) o — mmizltm^ <Dm.^.Wc^^W.^^^ti^h ^) . 

15 lUSfctcU 10-' °7bN^ 10-' ' STMST-r-S (CRC, 1(3):14G-148, 1992) o ZCO^ 

izt. i^m(DWx. x^iz^^y hmf^.'^m.t><h^t<. ^ (DmiS-itt^"^ 

^mm^mmmiz^^^m^^. it^mt^mm'^mi^rm-&{t dna izmmm^m^m 

^^mi!immmtzi^^jn.^Hnmi3<h^j . m^it. •m^wi-eit^,mf?^^mtx^m. 
^.mmi3mmmmn^H^t^^.mfs^.^m:-vit g/c-a/t y5\s\(D >vv3 >^ma< 

J: < -5. i: $;h.TlN-§)o X^iXlt DNA MCD " :$:MCD-:^(D^7b^tJIBT $ 

25 $Hi)A^^^3^^^mA^*35^^m<:fc U 4; 10 f^ec: y -^^f t^ (^^ 

"i^nm^i^^^^. j&mmw-m. 138-139 . 1972^) o 
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^■S (CRC, 1(3):140-148, 1992) c M 1 DNA ^tiS X ^ — (7D$iJ{Si]^|C<^;h DNA 

-efci-j, CCDS 10 :5fSii*D$-&^o ma 

(i. sx^T^gnMi::isyi^<ixiEmBgicrsi4--r-s dna ^/sn^oe+j-^^.- k 

5 <7)^^-C:-fc-i)o C(7)5 3. — ^ — -Ji— ite^t LTIi dnaQ (mutD) 3b^^t);h-Tfcy, 

S X^T^I^.^i^^-r-i) S X-7 -v^^^^I-O^lo-S^tjtDl?. mutLs mutS. mutH. uvrD. 
dam. mutY. mutM, ung 7!)<*a ttT fc y . ^-H^'^K 10 ^<^^^^M^ii*D 

10 -G/C >X/\— V a >(D<?f ^tiJa$-t±€) mutT A^*a ibtlTL^^o CLCOSzl — t^ — 
^— ite^^^#oSfflBSl*l^M(^#oT DNA cfCD GC #«^lg*P $1±Tl^#, ^f^A^ 
•^5— :^{S(Dl^^^i^^-r-§)o :g^(75'5'*;u— mutA. mute 7b<Jg L. cHf>(i± 

15 CCD J; izmmmmcDf^mtu^nummmi^cDmmtmm^^^^fs^umit^m 

Ulc^ oT^nf oTfc y . CCD c i: (i^ ^S^^(r<i: CD J; 5 ^Cl^^H^ 

ffll^^A^^cJ; oT. ^ cD3am*<S^C ^ "oTfigtt 7b< fc C <!: $ ^Pj? L T L^ ^tz. =y 

5^^^^-^*#^<D^S?t(D >X/\-v?H >cD^^^igJD$-B:-5)<i: y , ±TCDJ^ 
20 &IC>tt LT^ ^-J^AlC^.I^^^^^^A-r-SC.!: A^*^3c)!)-efc^o 

C(DtB^CDf|BJ#f>|i. -MM DNA CDM:^CD DNA M(Ct£jl|(C3lM^m*< A o 
ii^ C/^'J^'.') i:-:^cD DNA (t^-t 7./-? 

Afcfc y-[nl(D:h^i!iT:-:>3RFrCD5^^lS^*^A'&lfe^^ (/'?y^i') Vlt. 10 
25 e^-t^CD^^^^CD^^T^TIi 12 BCD vzL S U — -> 3 ><D±:T-C2^^^^§J[CD^— KA< 

io®<^i5ic&y, ^cD^^^^^li2^l*^ ^ 2 ofii: c t . tsn^fi^te^ <t IS 

:tetti-t§57b^3^^^^^CD^- Kt^f y , (5llll<D^^?^T*<i>^ h-r^<«fS]A<fc€) Ci:^ 
ii^LTU-g)o :^f*CD3^g^^mi^(*|5] CTJ-t DNA cD)^:^CDliIC O K:^ 
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^^^SJCD^— Kl* 10 ilT fe-g>*<^(D^^?!Tli O lb 24 <i t C t ^^ffi LT 
5 Theoretical Biology 157, 127-133, 1992) o 

-e. LX@^$;tX'5)^^^^ijl<75^^^!TI*:^<Dli{CS<^?$tL^o mutT I* A/T- 

G/C (T^^Stf^WU^mtlHgl-F^m-r-SCDT:-. GC ^S^tigilDM-e fe -So 

ZtL(C$*L, mutY. mutM. ung li mutT i: lii£cD^Sm#tt-e fe U . PIffiC AT ^ 
Sj^iti)n6*JT?fei)o dnaE. dnaQ li " DNA CD^ ^ > -^/MT-CDmiUx ^ — CD$^J^^|I. 
15 IxiEt^Hgirr^-^ LTt^-5t-(S^(c DNA MfS#14-efe-5o mutL. mutS. mutH uvrD, 
dam lis X-7 ^{^^ICF^^-^ L T L^ ^ 1^^-^ DNA MlCj^ L T *f ^ttli'^cf "C . 
BU^Mti<i<7)«^^Sfl*-r^ <h#^ibtL-g)o |5]lil- mutA 3o<i;l>* mutC t^S"^ DNA 

20 ^^^Ul^f3^^HS-^^<ii^^^:iL&^tiij(D. ^ir 151 ib An CD ^M3f)< iota's =t (Die :53Mt 

5^^^mcD^ >y Attic -^l,^TIi S a. — T^ — ^ — iif5T(DmHg^%^-S <t ^ mutT, 
mutY, mutM. ung li?#^<Dl§S>* ^ ig^ID $-t± -Sf^lS] "^tz. ^^I^CDcfi Ic 4^ 

e M a m ( c $1] PI 7b< i c i) «i 14 A< & ^ o 
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"5lHgl^-r dnaE ^ dnaQ T^f if DNA ^xaEtSHglct^-S 5 a. — ^ — ^ — iig^-efe 

^ dnaQ49 $t#o:*:^g(z}f A L^r X S K(c^3t^T. Sjj[s](75^^^. 

(Mol. Gen. Genet, 251:657-664, 1996) o ^LT$»b(C. Z <7D ttigiCD^BJ^ 
•bl*. Ilife^'J 4 (CiF Lt-cfc 5 IC, dnaQ49 t*(Dy y A DNA ICfcL^Xt. 'J— ^-T^ 
10 ^"Mcfc <-J 4i7^>'i''MlC^< CD^gTb^rt C^Z-h ^maj Lrl^'i)o -SM DNA (c:^^ 

15 c 1 3b^*^^:^^-e& y . -?-(Dtctt(c(i4ficD^Slz^ ^-S^Air.-s^^^^m^^ALo^, 
-mm DNA {r^t*iSj(c,^.5i^^^$;J^^!i$-y:^c: chTb^a^-efe-So 

c(Dai^cD^B^#ibii. 'b(D*nmi~S':5#. DNA MO — :;^(Z'itii:^ J: y ^ < (75 

mx. -y5<D DNA mtH^:f5\zm.xm%t-^i^ 100 f§iiL±cD3^^^M$^?s-ri)^<ii^ 

iS ^ T? -O o 
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tifS. = i-^— — me^^f#-0$aBa-^i^^!Hlf*(i^:>»]CD:^;i (Journal of 
Bacteriology, 153, 1361-1367, 1983) o T!# C <h A^T? ^ -So ^fz. jIG^X^ 

10 

S^S^t^CD S ZL — T^ — ^— ite^ (dnaQ) ^t^o KH1366 (dnaQ49) t^JS<*;l>* 

KH1370 (dnaQ+) imB.^mn^ixwix^m:K^(DM^mi^mm<i^ X^) 

15 tifS. dnaQ49|*l±, DNA tK 'J ^ ^ — tfHKD e ::>':x— h 7b<^^ L T U . DNA 

fe-§)tc46lCl$^;a^;b< 24°C;b^•b 37°C(Z h f ^ C <t (C J: U . 10"^ 
lO-McltflD-r-So — dnaQ+^*li dnaQ49 |*CD^g'j§3l^^^lCcfc y DNA 
20 'J > ^— -fe'incD h7b<iE^(C/j:ot-t*T: &^o CO) dnaQ+^*(* dnaQ49 

^•r\ LTL^/d:L^ dnaQ49 If cfc l>*iT:£.i;' ^ fi^ «^ iSSOT > t° 

i> 'J >^#t;^5^tgi1h(ctSfiL, 24°CT? 2 B PsTtS^ L T =3 n " - ^ ffj fiJt $-t±. dnaQ49 
Iffcci: ^>'ir:£l*c75T > t°i> 'J -ftM L t-o Ampicillin Sodium Salt 

25 (SIGMA, A-9518) (i^M7Kl-;tfi? L T «!: L . i^^JS M -5 9 
m^fzo ^fz. mm- ^immcDi'ffS.lzlti^mmo SSOnm (c}i$(+^qR^S;l'i:^lcJ: 

^^miirn 1 [Kc^ Lt- t i-J -Cfe U ^ dnaQ49 ^(Dl^ ^ 7b<iT±S.fc U it^•r7b^lcT 
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1 0 



;^L>-e. dnaQ49 J; LS'fr^M^s 5 mi (D L-broth i$it!llc 2,000 <l/ml (D 

*0(75B^^ll!{$!lMT?fc^ 1 -Methyl-3-nitro-1-nitrosoguanidine (MNNG ; Aldrich 12, 
5 994-1) O ~60a< g/ml iSil!i(D;1ST?iSifelciiDx.tco 

24 B^Faltgg^lCtiMLX^t-g^lsIilXL. ^ 7 > t° -> U >;1S<75iSife T? 24°C 

m2[ll*, 37°CT? 24 B^FB^^^$-t±fc dnaQ49 If, fr^MfcJ^U^ IVtNNG ir^MCD 
T>t°i>'J >^§ti^iF-r7>t°->'J >;1g-:i51ffi*gT-&-So dnaQ49 |*CDT>t° 
10 'J 30/ig/ml Ufc U . §7:^5^^ J: Z>' MNNG (3-6 /ig/ml) 

(Cit^WSI^iSit^C i A^StlS^tLtco ''cffc, 60/i l/mg ;mgcD MNNG i?ST-C-iS^L 
trir^l;^li:^<t^5iL^^*^otrC:i:A^^, a;;1g<75 MNNG [t±n\^'B^f6.m.Bi=?-{^ 

15 P- — ^fflL^, m2IE]@CD3^^^^^A^^T•^/ro -T^f*:**.. dnaQ49 |*li 30 g/ml 
(D7> t°i> ij >#WtgH!j-e, MNNG 10a« g/ml 5aSl$l*T > t°i> 'J > 6 ^ g/ml 
Ifel?, ^CDiteCD MNNG MSff I* 3 m g/m! T > t° -> U :^-a WiSife 1? ti-^>L 24*'C-Cl$ 
SL, iiJi Ltcg^j5fe;^^, 2000 il/ml (DSSI^ggg L, 37°C-e 24 BfFBliSg L fco 
^)^t^T•. Ltc^, ll'^ 05T > t°i> 'J >;1^01$t{!jlcSfi L. 24^0^2-3 

20 BFeli^^L. =3 P--$ff$fi£$-a-. =§-:^fliS(D±?^m^i'l^ Ltco ^If fc\ MNNG 5a 
SIf I*II«E15') 2 t [ilff <75;1JS<75 MNNG ^«aSL/-o 

msglli. 2IDlg(D^^SA^^Tot- dnaQ49 i?^§2 fe cfe Z>*=§- MNNG ^Sll 
CDT^eC^'J >S§t±^ ^F-TT >t°v U >;1g-:^?^ffi^T:-fc€)o dnaQ49 f*(DT> 
ev^'J >Wt±S:>^;1S(3: 300^. g/ml Tfe U , l>* MNNG Sf^S (6-30// 

25 g/ml) (CJ±^:^SICKL^- <t 7b<5il2$Htco fc\ m 3 HlZ^Sm^^ LTl^'^cil^ MNNG 
^aSI^ li$6M L C ^ L -Cl^ 

lUT, iH]|i(D}tj^^|^ y il L. 5[5]@ ^T-^^^A^^Toy-o 24°C-e(Dii5ilc3S 
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Atg/ml cDT>t°i> 'J >??ST-e4ji^5i-r'& dnaQ49 ^*3!)<i# 4atio ^tc. ^sl^om 
5 m#AS^^*^i|CD dnaQ49 Lt- t C 5 S CD ^^I^I^iiaS Ic J: o T iSiU 

10,000^ g/ml ^ "COT > t° i> 'J >i5m® l*3!)M# "b^xtr (117) « fc\ ZtDefed^C 
m^^CDi§fI-eM;BS Lt- dnaQ49 t*(**A^ofro Z CDg{*F^q (Cli X 5 K(*^?^E-t± 

10 a 1 
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#tco -:f5. MNNG msi#T?ii. ;g;;mg5asi:-(igcD$feMA<jec tj , {S;DtM^T- 

(i 300 A' g/ml LA^^# tt o o 

dnaQ Wild-type /t — 7 >yMttdnaQ 



Ampicillin 


2 


1 


2048 


Cefotaxime 


0.0313 


0.01 56 


64 


Chloramphenicol 


1 


0.5 


0.5 


Tetracyclin 


0.25 


0.25 


0.25 


Rifampicin 


8 


4 


2 


Streptomycin 


1 


1 


0.5 


Nalidixic acid 


1 


2 


0.5 


Ofloxacin 


0.01 56 


0.0625 


0.0156 






h Ult14dnaQ 




Streptomycin 




2048 








-:^UiiftttdnaQ 




Nalidixic acid 




2048 








--:r:7 0iiltttdnaQ 




Ofloxacin 




1024 





L (h M . 500/ig/ml ^ "CCD^ 3' P Jr-^- >itttS, 7,000A«g/ml (D:^ U v^^ig 
ic^t^-r-SittiS. 26.000Mg/ml (DX h U ^ h ^ -> XC^tf €)ffitt4 ® ^!#/co 
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m.3 





(ju g/ml) 




1 [hIb 


0. 001 


1 1 


2 [hIS 


0. 01 


6 


3 [°]@ 


0. 1 


9 


4 [US 
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5 [Hi 


10 
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6 [5]g 
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-4251 {a<D3 K>"att"(i, "ttnc^^L-^-rt^- <t 7b<^ ib;h-TL^^o ^C-e. CCDgfl 

1 . 

25 E. coli (D ampC iiG^li 7 ^ > i: L X ^f5£ $ tl ^ C A^^Q n T l> ^ CDT, 
4260-4212 Xi^^DlB^i] (i55iJ#-^ 1 ) ^^^^'^"MCD fidelity 

(DT/P — 3>'<!: Ltro ^fc> 4235-4281 fiCD + M 3^ ^ X ii-jDlB?') (iB51J#-^2) ^ 'J 
— T^-f :yC'm<D fidelity S'l S ffl P — <!: L/r„ 
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1 8 

fidelity U l^ij— DNA t Lfzo 

dnaQ49 $ 1 Itf-tB^ral (^;?5^;"g(D OD5 ^ 2 fSlz ^ (D (cg-T -SBtPp^) . 
27°C-Qi%m\^fzWL. yyADNA^Ii^L, $<)|5IP^ Fnu4H I ^od: l>* Msp I "CiiaS L 
5 T ampC itf£^^#t; — :$:ia DNA Br>n (4212-4279 ii) $#t=o 

mi^^tz DNA BT>ts ^4=>^'M<7) fidelity — I>' 'J DNA ^ 

/N'T ^ 'J ^'T X$1±t-„ mm^. DNA Bf>T-. 'J— 7^-1- l^'^'m 05 fidelity iSil^ffl:^ □ — 
3?fcJ;U^'J DNA ^/\-r 3? 'J X$1±t-o 

=&/e<D7''P — 3><b/\-l'3>'jy-i'XLtr DNA K )^ <b U > ±1 — DNA t ^ T4 DNA 
10 Ligase $fflt^T^-1' y— 3 >$1±. DNA^*gML/c^, "aatt" ^ISI^t" o $<JPIPm 

TSPE I vmmLtzo 

^y^l^CfmcO fidelity jIi|^ffl^P — 3>\5: /Nf J XLtz DNA Bf>t^. 
iH?iJ#-§-4 (DlgSiBJiJ (4279-4259 tiLCD-M) ^ :t 'J 3 5? <7 l^;^-^^ K <t U > 
DNA (iS^iJ^^a) ^^;tx^;K:/^-<^— <b LT PCR iiitlLfco -^fz. 'J—T 
15 -f >-5?*m 05 fidelity 3^ P — :?■<!: /N-f 'J -S^-f X Ltc DNA Sr>T-$. IB^iJH^ 5 (75 

^Sie^iJ (4212-4232 fi05 + ^) $^1"^:^ 'J r: >5 ^ K <t 'J DNA ^ 

-< y-— «b LT PGR l^iH Lfro 

n > h P— ;u<i: LX, ir:tM dnaQ+|*(D ampC jl^5T-lC^L^Tt), [slIfCD 

2D 2. 

PCRiii|iiC75ii^mi±m8[llC^FLyci:fci'jT?fe^o ZCDmsHlli. =§-/7CD PGR 
^7:b*p — XlS»Tci!)-e<^<ff Ltc$Sm-efe y . U— > 1 1*^ — ±1— . U— >2fc<i: 
U3{t. dnaQ^** ampC mB^A^O DNA mi^(D PGR ^!}^3 ^m^j^Tclft Lfr^^-e 
fc■g)o C(75 U— >2 fccfcLK3 (75y\> K*^^Bfl •b*^/<^ J: ^ (Z, ^ ^' :7"P 
25 -3> <t/N^'3> 'J^-rXL:t DNA Bin- ( U- > 2 ) , JS <t 'J -T -f > ^'MS'lSffl 3^ 
P — ^t/N-r 3?" 'J yi'XLfc DNA Bf)^r (U— 2^3) |:lfcl^r^* 100bp fc/r t-J (D/N> 
Kliia^$H^fA^o/ro C(75Z<tli. dnaQ-'t^cD ampG ite^lcli, =7^y<fm. 

'J— ^-j^'Mct t(3^mA<±l:Tt^^fL^c<b^m^5^■r-^)o -r^c^*.. L^■r>l05DNA 
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irii lOObp (D PGR ^^^HCDi^S^^Ff K(iia^$ti^i:t^A< i-TtHt^-tb. 'J-^-< 

>'^*Ml3li^M*<il:Tt^^i:L^) . ^ 4^ > -^T-Msi) ^ ffl ^ p - i / \ 7^ 'J ^ ^' X L 

t- DNA Bf>i (b— >4) Oti^lCtt. lOObp (D PGR i^4^!ICD^?S ^^'T/'v > K*^St 
10 m±(D$Sm:6^*b. :^Bi® dnaQ49 J*<75ti^(Cli. ^ y A DNA (D U^^Hr C^ T ^ 
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5 
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Sequence Listing 

<110> Japan Science and Technology Corporation 

<i2o> m.f^.^m:m^y5i^ 

5 <130> 99-F-056PCT 
<140> 
<141> 

<150> JP No. 10-321143 
<151> 1998-11-11 
10 <160> 5 
<210> 1 
<211> 59 
<212> DNA 

<213> Artificial sequence 
15 <220> 

<223> Synthesized oligonucleotide 
<400> 1 

aagcggggta attgtgcgat gcacaatatcgttgatttgt tgaggggcac ccccccccc 59 
<210> 2 
20 <211>57 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthesized oligonucleotide 
25 <400> 2 

ttgtgcatcg cacaattacc ccgcttatag agcaacaaaa gatcccgccc ccccccc 57 
<210> 3 
<211> 30 
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<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthesized oligonucleotide 
5 <400> 3 

gattaggatc cactaatatc gggggggggg 

<210> 4 

<211> 21 

<212> DNA 
10 <213> Artificial sequence 

<220> 

<223> Synthesized oligonucleotide 
<400> 4 

ggatcttttg ttgctctata a 
15 <210> 5 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

20 <223> Synthesized oligonucleotide 
<400> 5 

tgcccctcaa caaatcaacg a 
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